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Abstract of WO03055679 

A method for forming a composite hard coat layer 
which comprises applying a hard coat material 



wniwi comprises applying a nara coai maienai V /////// S / S S S /// S /// / w 

composition containing an active energy ray |C \ \ \ \ \ \ \ \ V \f>^ 2 

curable compound on the surface of an article (1) V ) / ) / ) )/ ~ 



curable compound on the surface of an article (1) 

to be provided with a hard coat layer, to form a J / / / / / / / 

hard coat material composition layer, applying, V / / L / / / 

on the hard coat material composition layer, a 
surface layer material containing an active 
energy ray curable compound having anti-stain 
function and/or lubricating functions, to form a 
surface material layer, and irradiating the 
resultant hard coat material composition layer 
and surface material layer with an active energy 
ray, to cure both the layers simultaneously, 
thereby forming a hard coat layer (2) being 
present on the surface of the article (1 ) and an 
anti-stain surface layer (3) being present on the 
hard coat layer (2). The method allows the 
production of an article having a hard coat layer 
excellent in stain resistance, lubricity, marring 
resistance and abrasion resistance, at a reduced 
cost. 
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(57) Abstract: A method for forming a composite hard coat layer which comprises applying a hard coat material composition 
ON containing an active energy ray curable compound on the surface of an article (1) to be provided with a hard coat layer, to form a 

hard coat material composition layer, applying, on the hard coat material composition layer, a surface layer material containing an 
1^ active energy ray curable compound having anti-stain function and/or lubricating functions, to form a surface material layer, and 
I/) irradiating the resultant hard coat material composition layer and surface material layer with an active energy ray, to cure both the 
© layers simultaneously, thereby forming a hard coat layer (2) being present on the surface of the article (1) and an anti-stain surface 
^ layer (3) being present on the hard coat layer (2). The method allows the production of an article having a hard coat layer excellent 
£2 in stain resistance, lubricity, marring resistance and abrasion resistance, at a reduced cost. 
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(CHs) 8 SiO - [Si (CHs) z 0]n- [Si (CH 5 ) (R)0]m — Si (CH>) , (3) 

Rlis (*7) 7f'JQ'fJH> ez;HSi?/^*^hI 

mttfi£-JgT?£ 'J % n « 5 ~ 1 0 0 (K m (i 2 ~ 1 0 0T<&5. 

7 ?3gJMb£«3£Urttx 7 (*7) 77 'J U- Mfc£t)# 

#tf&*u *{*e*jiciix flUtfx 2,2,3.3,3-^x77 7<»i/?rp7p eji/ 

(*7) 77 y U - hx 2, 2, 3,3-x h ^ 7 Jl/* □ 7d tf;i/ 7 ) 77 
'J L/ — h x 2.2,2- h y UVXaJLffr (*7) 77 'J U - hs 1H, 1H.5H 
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-X<7 9 7 frXQ'Of-Jl ( * 7 ) 7 7 'J b - h x 3- ( A - 7 )U * P -5 
- > zHI/'N**, jl/) -2- tKP*2/^Pejl/ (/7) 7^'Jl/-h> 2- 
(A-7Jl/*P*7 5^1/) X * JU 7 S"J J/ - K 3-A-7JU3t-P*7? 

- 2 - t KP^*>^PeJU (>7) 77 'J U - K 2- (A--7;U*-P 
?->;U) X9^U (*7) 77 U U- K 2- (rt-7;U*P- 9 - **JU 
^-7?;i/) X?;i/ ( * 7 ) 7 7 U U - h x 3- (A-7;i/*P-7-*5=- 
JI/*7?;U) X^;i/ (;*7) 77 U U- K 2- (A-7JI/:tP- 9 

13^1/ (*7) 77 'J U- K 1H,H.9H - ^ * * 5 s * 7 
^•□;zjl/ (*7) 77 'J M?©7 3/<b7 7 'J b- hffiMf 6*1 § 
tfx «iJ^L*C*l6Cl8S**l-* ! feOT(4ai\. 09*.lix (*7) 77 
ijlz - hg#«A£*lfcA'-7;U*P*y x-^JU&if Ol^H^fts 

»«im4 (*7) 77 'j u- hg©tt*>y icexjusxi*/ ju*) 7 hi 

SftS 7 vSHMb^tt^FfcJf* KfflU«c:£#"C£S. Fombrin Z 
DOL (7JI/P--JU£ttA*--7M/:*P#y X-xJU (70v€> httS 
) ) ©5/77'JL/ — h*x A R T 3 N ART4 <&*tifb¥) #JH*0« 

e-> y p->m^b^^^t>'7 s/*m<b^«9ort*6 i m®&&mux*> 

<fc<x 2 fflJJLhfcflffflUTfcJ:^. ft!SJIffltJI4l::#3:*i5i£1<fex*JI/ 

iiliffl t LTx jufiiLfcA- F3- hftUaftttcffl 

£fcx ft®lffl^*4*lctt N A- HP- h»Jja««(=<l3l**Oi:lRl«l 

icx ^^icjsi;-Cx #*att©*Hss*k ytm-smftM, 

au ti7<5-> «£Hih£ijx wtitmjkMs mnnw 

jr^>Jx fts&sak »%ftk u^y>7^"jx «*4x ^ 1Mb 



WO 03/055679 



PCT/JP02/13406 



1 8 

rfcfgfEicfclNTs ttfc&ttd) aiCx ±I5A- H a- HWIft 

«4**ai*LrA- Ka- h*lti«*JI*»*T*. PES 

awe a- h hsyM^Mufcgu mmmmtt 

Tfc< uitfff* LU. a - Ha- h»]|&l£&li©8KI!itt*&< txfc 
<cii:.k?ts cti©±lc*li«ffl*#*t*j8Bir*»Cx A-Ha- 

A - Ha - H»Jiaj£ttJl©3ttfm*&< A - H 

-Ha- h3Wia«iHj*c^*tiTi\fcJSffJ*A- Ha- h*>J&j£ttJl# 

iSttx*JI/*-l**H**LrA- Ha- haifflJE«BJi*¥«fc©#J§<!: 
LltiU. A- Ha- HSiJiMtlJltf^lcttSsHbLfcO <fc?(c N jg 

ttx^;u**-n©Mi+ic>±mi-5. *33. *mtt&s mm$fttcj\- 
. F3- h*ja««is©!«iiaKi«:aftEiii#(cK*)-rx ^®©^«tt 

y?) #>8£LTUTfc^L£x.fcU„ C©IR©3gtt«lBtfaii* A- 
Ha- h ^©JfaFlCfc <fc3# % 0>Jx.l£1 ~ 5 0 0 m J / c m 2 N L 
<li1~2 00mJ/cm I £ 3 £: d: l\ „ C©M©£tt8J8ltST?N 
¥«fls#«©/\- Ha- h^JffljSfeStffl&ti^f 
A — Ha— httHJ&4feJI©8ftC<J:'Jtt&*ie/\- Ha - Hl©Jf * 
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lis &lc|©5££ *iac<i:fc< s ttftttftU:&S[*J&£tc cfc o X MftS 
t5t«fcU, ttfttoftj^ ftfe^r-f IC (3 s 1 Attn 

&± 1 0 m mi^Tx $? <£ L < Id: 1 At mU± 5 At m OLT £ U Z> cfc o ICjgfK 

U flic fc -5. 

nmits Wit'&izWotlZmYS&mmoB* ti\ 1 nm&±1 0 0 nm 
i^Ts $?£ L< 5 n mUl 5 0 n m & T <!: £ 5 cfc 5 Ic Jgjfc t -5 eh <fc n „ 
1nm*lTB, Rmtt&tf )H»"tt©to*#»#MJ 1 0 On 

m£Jix.3<!: N Tlfl)/\-F3- hft®KlS#&g U Will 



Z(Dffi(D®M£ IT lis *«ftXI*-SBW<fc (*lK<b) tt«8CDA-F 

aglets £< vms, xe>a- hfccfctf*i=£*ft«#H»jW0*; 

¥tt»»*-*fc«K WIBA- Fa- h*!l£j£&ll&&s;iftgf£r<Sjg 
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2 0 

(DttiB/\- hp- \*%mflL®m%mt, ^munmm^^tom^m 
m £ ^ a %M u & o s #J * ffl u s » s . 

'\*y*?^i/yyp*y>s pt-yyjx^juh'jyp + yys * y y / 5 1 
ju y y p x h5$/p*it>«?©$--f SMb^ttu A-y ju^r n^+tt > x 
a°-7 ju^-p^yy >s y^-yju^r n^-y y y^<z>yju:t □^-tfyfc: 

©^s^^irofliiics mutts < v yp e;u7;i/p-ji/s n-y^uyju 
p-;Us y y^;ux-xji/s x ^;uiz p y ;i/ y ^ y^juzny ;uy N ;* 
^juA-y ji/* p y? jbx-^ju> ju* □ y^jn-^JK 

HFC 43-10raee N 1, 1. 2. 2, 3, 3. 4- /\ y y y Jl/* P >> y □ ^ > y > & 

JKIZn »rt**ifcA- Kp- h*Jfij£tt«;fttf*iii#ttJgu:?Sttx* 
;^-isilfLr N wiBifiiSRifccfcfbsiis. c©»u tummm 

U M©lB*bEI&*^l£aFli*. c©RU l?ldltltts 0>J;ttf 
1 ~ 5 OMr ads $? i: L < « 3 ~ 3 OMr adfc"r*£«fc^. 3; N 
**tt©jQ3S*EI*N 0"J*tf 2 0~2 0 OkVit§t<fcU, {1 L N & 
J: 3»!B»Jl*ff** 3fttiMB*lft©*£ttx EtHlc** -«y* 
4*.£U<fc 3 ICs 0>J*tf 2 0 - 1 0 0 k V N » £ U < 3 0 - 7 0 k V 
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>ic to n t * © * bs ± c & u r r if e "n *: * m < t © % m *t *4 n t * h b# ic 

® -5 c: <!: lc <fc U x cft&ff»#l?ffilc*3^-c3ailcM£*u f 
SfSs fcfcLfcA- h'H- hS(2) ±IC^{fcLfcK>^^®Ji(3) 

- h® (2) ±ic > *©isfi3a , «*iii=Eift*n«gKic?5< N lose 

»S*tt • a»tt*WT«l»^*HS(3) £13:1*3 title, v\ — K =1 — 
H(2) &Rm*iij|(3) ©S#&Mtt#l§&*i3. 

lix KfttiU prajt«:i;©JSttx^;u4 J -«©*^6a^3Q: ! b 
©*iHRLTffll\*i(*J:^. fcfdU *389ilc fel\T (is R&Mf&iBJI© 
J?£# 1 nmJ^ll 0 Onm&Ts L< tt 5 n m&± 5 0 n m&T 

£mv>-cm<, a- !«□- h«t©fi»3ftffi»tt€»*/t«>tx mh© 

£fflua*§£rt>x >£tti:iwu*-3Mt*PEia*©Mfl;§lf # 5 o o 

P p m^Ts L< It 2 0 0 p p m&Tx J: U $f $ L< (i 1 0 p p m 
WTi: £ 3 <fc 5 IC * KXtt £ ©*Stt#* 1= <fc <5 A - y £*t5 C £ 

MinTsftfcy Cx a- K3W*a«ii*si;/xttKp^ayjPi7&aiB 

C©<fc3tt»3fe|fi*«l*Jffli: LT«n fl*B\ B*S&M 2 0 0 0 -1 
0 9 8 2 8 #£«U B^BKpM 2 0 0 0 - 1 0 9 8 2 8 *fi«a^H* 

m&rnz 000-14401 i #&?sicie»;* tix^awmmmwftm 
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llffl^*©igig}lJtfrJI&P<!:£#ffl LT*£L$a.&l\. 

tfS* • >R)tttlcr Ctls *©»Att=fefifr3Ei:ffi"&A- Fa- hJIffJB 

£ n e n % 0iJ ic hi je * ti § =b © r- 1 s a it o • 

1*0. 6 mm©* y * -7|?* - (US 12cm) ±(C N §t*f 

ll/lf-illtiA- h*=l- h3( (J S RttSL rV^-f h Z7503) * 
Kifclc.J; y M^Lfc^s 6 0tT? 3 £ Him arse £ 

Lfco fcfcs ±!3A- K □ — h$J»B*S4#M? 9-10011 1-S§-& 

#h\-c n ^ ( 4 ) ©ii^tt5-> y 3->7^ y u- h (iift^ 

XfttttU X-22-2445 ) ©0. 2% (®«SM) n - X O 9 > ^ 
R-[Si (CH 3 ) 2 0]n-R (4) 

(Ceifx R tt-C 3 H 6 0C0CH=CH 2 -C^ y > fi££n(i8»4 0 "C&S) 
;^t\T?s li^ITfl?- UlfcMUr 3d*: lad: y a - H3 - hit 
£®®££PI#la®ft;Sl±fc. imiltilC u r e t r o n (B$T 

A-r 7i?;uy-5; (») to sffl^s m^MiimEs 2 o o k v N jsw 
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H*£ 5 M r a d £ Ltc. j&#gBB£l®ft%gl£(* 8 0 p p m?Sofc, 
A - Fa- bMommi* 3 . 2 /j nis &i9II®IRJSttti 2 1 n mT'&o 
fco &*K A- Ha- hJlofitJIE tts »ttS?«-^©*i5^JKai3t«lc«fe 
»J)fliJ^Lfc, ^®.l©HJftts S/Ua->*'fJU (ffltaft^lRttKx 

k f - 9 6 ) zmmMmiLTs &%xmfttf ( x r f ) ccuaueu 

fc 0 Z(D&?[ZLT\ m%/\- Ha- hHtf*S«*»fc. 
[HifeflJ 2 ] 

J¥S 0 . 6 mnKDtf 'J hS$ 1 2 c m) ±IC N Sgft 

t*/«*-f*Wfcffl/\- Fa- hffl (J S RtfcSL 7V5-f HZ7503).£ 

t«fc»JttRrtSIJ©#»?JS»l*»*Lrx Fa- bmtt&tii 

25c u t? s 2 - (/t-7;^ofj/;i/) i^ibj^'Jiz-h ( y «f * > 

7 7 -f JHfl&ffittSI) © 0 . 2% (Mm'Stim) 7 □ 'J i~ - h 

F C- 7 7 (ttS7'J-lAtt«) »**±IB*WftA- Fa- Mi± 

ic^e>a- hiiicJ:^rM^L> cti* 6 o °c r 3 »raS£« *® 

5ISl)iffiTTfB : ?-«*jl8»r*J:i:C<fcU A - Ha - H 1 £3cMJf <>: £ R 
P#caMb*1ifc. A- Ha - Fl©HJIte 3 . 1 u HEl <DHJ?li 
ft3 OnmTJS^fc, US/1 ©fllJf lis A-7Jb^ P^'Jl-f 

(X R F) CkUilllLfc. Z<D£z>lZi,Zs *I£A- Ka-r hll^t* 
CUMJ 3 ] 
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Jf £ 0 . 6 mm<Dvfv'J hl^ (i£& 1 2 cm) ±|C S Sgft 

»/«*f*«<tJBlA- K3- h&J (J SRttSk HZ7503) * 

X e > □ - h^lCfc'JM^Ls *m*6 Otr 3 »IWiQjfc "Tactic J: 

*Ts 1 0 0 m J / c m 2 ) SJBStUT* ¥®ft<DA- K □ - hH*»# 

u -> y =j->7? u u- h (flH8<b¥i*tfc8k x-22-2445 ) 0. 2 

;i/tf*a7907 ) 0. 0 4 M9€ ^in U fc j§ fc* s ±§B¥^{fcA-K 
□ - KJI-hlCX h&lC£^>TMftL> Cft£ 6 OtTldWig 

Jfc^Tx fi*»3tT-C«^«'(KE7K«*T^ 2 0 0 0 mJ/cm ! ) 
fcRBWrscticfcUA- K=i- hHi^Ilt Stifle Wfl:ar-tifc. 

Bit 3 . 2 At m> &i&ffg)l|j(JStttt 2 5 n mfS z> tz 0 &33s ^®Jf© 

Ulliix ->y3->>r<;i/ («jB<b¥l*it©s KF-9 6) £iI3i#> 

g3tX»»lfr (X R F) Ccfc y jlJ^Lfc. C<D<fc5lC LT, 
tt£A- KU- Htt*««*»fc. 

[£«#81 ] 

»^»/«*«Wftay\- K3- h» ( J S RttSU rV50 Z75 
03) 9 5ItmSfllC N 7«Wk7^'Jl/-hilT2- ( A - 7 * □ * ? 

SSSP^SiiPLx S-fcfiJK&SimUfc. ±IEM«s ISO. 6 
mmOlU hS1£ 2 cm) ± IC 7. M > =1 - h & (z £ 
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25 

A- K3- H©l»ff tt 3 . O/imTfcofc. 
[Jfcttfl 2 ] 

1$ 0 . 6 mm©# 'J <*S 1 2 cm) ±IC N 

«/«^*«fl:fflA- K3- h« (J S Rtt«N rV5-f hZ7503) « 
xe>=»- K*IC<fc 'JI^ U 6 OtTr 3 aMiD*** 5 C t IC cfc 

•JT N 2 0 0 0 m J / c m 2 ) £JiSf LTx ££CWfc* ttfc A - K □ — 

JXu-Cs i/'j3->7^UI/-h (fltt{b¥l*tfc«L X-22-2445 ) 

U Lfc. *-©&x HSfetfiJ 1 £E»©«*«JBIt*#Ts 

K=3- h)iW*««*f»/£. A-H3-HOMB3. 3 am, 

hmj 1 ~ 3 j&zf&nm i ~ 2 rfiMHufcfcttHconi:* i^ticts 

"Tttll&KRfcfTofc. 

( 1 ) mmn^ 

7>?-)\s0-)\,# 0 0 0 0 fcflHK 5**4© A- F3- ffiS 
4. 9N/cm* ICT2 0 L fcRU:£ i; fc«©gft * B «lc «fc 
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2 6 

x : <ifi£ 

( 2 ) ^7fctt&tf^tf>ifi£te 

m M =£ is * 1± 9 i * "C tt a ® * fl ft L fc k * ti * ti C o l \ x It o it . 

»ft*frttWToau-c»ofc. -r^fes, (jfl<k«x»tt8rs 

^ > □ y h U > h 7 'J - C T - 8 ) (C 7 tz h > « #5S* i*N ffiX 4 . 9 
IM/cm 2 ICT 5 OaafflttLfc-. &Mft0»£»> 18»l*iBf4¥ltBL 
jSMAttCA-DtffllMs mS2 0t> ffl^XS6 0 °/o<DiiiiT-C?f 



*1 















m 


»ft& 






o 


9 8. 7 


9 7. 8 






0 


10 5. 3 


10 3.0 


mm® 3 




0 


9 6.1 


9 3. 4 






0 


.6 7.0 


6 5.7 


mmz 




0 


8 5. 7 


5 8 . 2 



HI £%09 1 - 3 ©a- F3- h0ff **«fc^ **CS^* 
Jfc. 7 y (t7 9 \) Is — b& Wfi^kWM IC ffl U 7cOT? > H Sfc 0>J 2 .£> 
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\tnstm 1 icfcur its 2 -i yottmzm^tcizbftb 

$£g#^®lc£tf LTU3&|IgrgLUMfiA5££i;3©#ilS£ 

<fc5*>©T?&'j > c©£7>e>=fe> N a — H □ — h <k ur©Hfflic»*«% 

O T? li S o fc » 

fcaexc^ nmm 1 Kit"*,. iowo»*ttic*'j > oi^rogi 

ttx* *?i:B&iEf 5) ©SiJgfl-CfcS. £©^»jTMix *§gfl:M© 

B 2 tt % ffi^A- Ka- hlf #tt4Stifc7fcx -f ©-0iJ©MKft 
©UlT-^So B2l=fe^Tx ftr* (11)ti, $8»#(12)©ft«e 

2/ ^;u-7^©»«aiafl^3igfiR**ir t>-5ffi'J©®±ic x K%m 

(13K $2ffittftj|(14K *B«<blBatt3Wii(15)R^» 1 mm#®d6) 
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2 8 

£cc&JiT-WLx m 1 f£mft«(i6)±icft>isiji(i8)£Wi^ 

(18)±ICA- KH- Hl(19)Stfl»^«iBli(20)*W^*. CCWTJBs 
KW«(13)x JS 2 BSttftJ|(14K fflSfl:IBfttt»Ji(15)R^« 1 
JB (16) #EM (17) A - H3 - hB (19)S^K>f MA 

(20>©Ml*ffil:WCll^A- h^-hitl^. Jtr^fdDtt, 
•|W/f*®l(20)x A — K □ — h«(19)Ri;3tiSjflJi(18)*iiLT:. IBS 

US 1 2 0 mm N WtE 1 . 1mm) ©^®(C N 
A I .iPd, C u i (H^ifc) #6 £3 J? $ 1 0 0 nmOEItl(13)« 

4 0 5 n m(Cfett*ftttft-C$LT A / 6 <b Lfco SOU- ^IBII^itlC 

2fcHT\ 51*1(13)31®^ Alt 0, h^fflUTXA"^ 
>J >^>£lc J; U s 2 0 n m©m 2 BiVftJI (14) L fc. % 2 K 

*#»<14)fEB(Cx ®KitttWfr*>l3:Z>G&9-V v hSffllM^/t? 
* 'J >^lC«fc U > HE* 1 2 n m©IB»ft*4Ji(15)*JI*JfiLfc. IBS!** 
*4«(15)©ffl« (E^Jt) l*s SbnTeu (Got I n, ) 
IB»tt*Ml(15)*if C % Z n S ( 8 0 ^ - S i 0, (2 OfJl/ 

%) h£fflUTXA y # U >^^l= J: »J 3 0 n m©H 

1 I£mteJl(16)£J&J?£Lfc, 

^u-c> $ i &«#A(i6)&iiiic N TEia«©5 2;*;um^tt©«i^ 
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9b*>7?yb-h*y:J7- 50 MSB 

(=Il/-fa > (tt) fix *-f1»t:-AUK6 0 3 5) 

•f V2/7-3Ub»E OSEte h 'J 7* 'J U- h 1 OMMSP 

. <3t®£j& «*) SU 7D".;5^M 3 1 5) . 

'f V 5/75? JUKE 0&& S J7 9 U U- h 5 fiMSB 

( («) |,7n:>nM215) 

r h 5 t h* P 7 JI/7 'J JU7? 'J U- h 2 5 

ftS£M&8J (1 - 1 K ? n^*2/;U7 xx;u* h >) 

3 SSSB 

hJf (19)£MLfc, 
(A- h'U- hjWofcflc) 

R(5ttSft*3P-f $OI/->'J *> : 7p bf b>^y n-^ty/ 

?;i/X-7JU71zx- hs : 4 0 S*96) 

v^y^ x y *. 'j 7? y u- t> 4 sfisii 

r h 5 t H □ 7 ;i/ 7 y 7 ? 'J U - h 12 SftfiB 

7peu>^y3-;i/^y^9 i ;i/X-7;U7i2 7 i -h 4 offfttt 
a«*a71 8 4 (K£H*ftffl) 5Si:35 
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3 0 



7yf ><rS*JI/ffl3£Brtt8!) ©0. 2 5% (Jt*B#¥) 7P'J±- 
h F C - 7 7 (ft£7 'J - lAtttt) »»*±E*«<tA- h*3-hl 
(19)±(C7e>U- hSCfcoTlfU C*l£ 6 0 t T- 3 aiWfcWkl^ 
*®<k^®l(20)^^^Lfco 

a*»SITT?«^a*ISW-r«c:e:CJ; U s A- HP- HI 
(19)£*ffiJi(20)£*HI$K:iRft*tifc. tt?ttJR#£SM i n-EB 

(o «fiiK m*«io»*flE* 5 o k v, jeat«s« 5 

M r a d £ Ufc 0 JMt*HSl®B*Mtt IOppmT*?fc. A-F 
3- b 1(19)0) Bit Jf IS 2 . 5 m ms HSJI (20)0 BUI lift 2 8 n mT?fe 

£tt£U 7AtA) *»*«!lltLTx 8ttXa»*T (XRF) IC «fc »J 
iUSUfco C © cfc e» IC L T , HP- m#tt#S*lfcftE»r 

77-tt>7;UN o . 1 

[itttfll 3 ] 

H)M 4 tmmiz LT N x-r 7 7#2:ft*&(12)©glM±l:: N KttiM 
(13h g2SiK#Jl(14k *S^{bSH^*4li(15)Sl>'^Jiii^(18)^li 

2fcHTk 5ti8a»(18)±CH TEfflJfcO^SI/m^aEHfcMA- F 

»*«HtTr*CtCJ:UH A- K3- hJf i^-S-StlfcftlESix-f *7 

* o fc. A- h* P - bMomW-lt 2 . 8#mT:&ofco 
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(A- K3- HWOl&Jfc) 

Rf&tt»fell|Jap-f $OU5/'J* : 7p tf U^'J a-JU^y ;* 

- hs *»36» : 4 0 11%) 1 0 OfimSB 
*;^>^x'J^'Jh-;U^ + -tt7^ , Jb-h 4 8BfiS(5 

x |> 5 t K P 7 -11/ 7 'J )V 7 <? V U - h 12 
^PtfUV^UP-Jl/^/^^-lUx-x^UJlzx-h 4 0 fiMSB 

^b^a7l 8 4 (S^HJteffl). . 5 mm® 

./^mmitm/\- kp- h#j£;*e>p- haHc*yfc*Ls ^m* 

6 0 °CX' 3 ^^AD^^SCItlC.fcU^^P'ilgPro^iK^^^I^^LT^ ^ 
flD&N *§t*T?Sm« (gE7K^JT> 2 0 0 0 m J / c m ? ) SJSttL 
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